
UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
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Mr. Gil Leon 
Earle M. Jorgensen Company 
10650 South Alameda 
Lynwood, California 90262 

Mr. Peter J ewitt 
Farallon Consulting, LLC 
975 5th Avenue Northwest 
Issaquah, Washington 98027 
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OCT O 7 2011 

OFFICE OF 
AIR. WASTE AND TOXICS 

Re: Action lVIemorandum, Responsiveness Summary and Future Actions, Jorgensen Forge 
Early Action Area, 8531 East Marginal \.Vay South, Seattle, \Vashington, Comprehensive 
Environmental Response, Compensation, and Liability Act (CERCLA) Administrative 
Order on Consent (EPA Docket No. CERCLA-10-2003-001) 

Dear Mr. Leon and Mr. J ewitt: 

The U.S. Environmental Protection Agency, Region 10 (EPA) has completed and issued the required 
Action Memorandum and Responsiveness Summary for Non-Time Critical Removal Action (NTCRA) 
for the Jorgensen Forge Early Action Area (BAA). These documents are provided as an enclosure to this 
letter. A copy of these documents is also posted to the EPA Region 10 Jorgensen Forge webpage. 

In combination with the approval of the Engineering Evaluation/Cost Evaluation, the issuance of the 
Action Memo completes the requirements of the above referenced Order. A new CERCLA 
Administrative Order is required to implement the selected NTCRA. EPA will be forwarding a proposed 
Order on Consent and Statement of Work in the near future. As you aware, EPA has a number of issued 
Orders on Consent for EAAs within the Lower Duwamish Waterway Superfund Site. The T- 117 EAA 
NTCRA Implementation Order issued on June 9, 2011 , to the Port of Seattle and City of Seattle will 
provide the text for the Order, as adapted only for site specific facts and circumstances. EPA encourages 
you to review that Order, from which we expect no substantive changes in the "boilerplate" provisions, 
as we prepare the first draft of the Statement of Work. 

If you have any questions, please do not hesitate to contact me at (206) 553-4166 or via email at 
Blocker.shawn{Zv.epa.gov., or have your counsel on your behalf contact Charles Ordine, at (206) 553-
1504 or via email at Ordine.Charles@EPA.gov 
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Shawn Blocker 
Project Coordinator 
RCRA Con-ective Action and Pennits Team 
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John Keeling, - Ecology NWRO 
Amy Essig Desai Farallon Consulting 
Ryan Barth - Anchor Environmental 
David Templeton - Anchor Enviromnental 
James Rasmussen DRCC 
Glen St. Amant - Muckleshoot Tribe 
Allison O'Sullivan - Suquamish Tribe 
Jessica 'Winter - NOAA 
John .. Wakeman USA.CE 
Lisa Cass - USA.CE 
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ACTION l\!IKMORAi~DUIVI 

DATE: 

SUBJECT: 

FROM: 

TO: 

Site ID: 

I. PURPOSE 

July 29, 2011 

Action Memorandum for a Non-Time-Critical Removal Action at the Jorgensen 
Forge Early Action Area of Lower Duwamish \Vaterway Superfund Site, Seattle, 
vV ashington 

Shawn Blocker 
Project Coordinator 

Richard Albright, Director 
Office of Air, Waste and Toxics 

U.S. EPA Docket No. CERCLA 10-2003-0111 

The purpose of this Action Memorandum is to request and document approval of the selected 11011-time­
critical removal action (NTCRA) described herein for the Jorgensen Forge Early Action Area (EAA) of 
the Lower Duwamish Waterway (LDW) Superfund Site, Seattle, King County, Washington (Figure 1). 
The Jorgensen Forge EAA NTCRA consists of the removal and disposal of approximately 1.6 acres of 
contaminated marine sediments (Figure 2). The proposed NTCRA is expected to be conducted by 
potentially responsible parties (PRPs), Earle M. Jorgensen Company (EMJ), and Jorgensen Forge 
Corporation, ( collectively, "Jorgensen"), with oversight by EPA pursuant to an EPA enforcement order, 
preferably on consent, to be negotiated or otherwise issued after the issuance of this Memorandum. 
These PRP's performed the recently completed Engineering Evaluation/Cost Analysis (EE/CA) for this 
NTCRA pursuant to such an order. 

II. SITE CONDITIONS AND BACKGROUND 

The CERCLIS ID No. is vV AN0002329803 and the Site ID No. is lODT. 

The LDW Superfund Site consists of an approximately 5.5- mile engineered waterway, formerly the 
northern portion of the Duwamish River which flows into Seattle, Washington (see Figure 1). It was 
listed on the National Priorities List (NPL) on September 13, 2001. EPA and the Washington State 
Department of Ecology (Ecology) jointly issued an order on consent pursuant to CERCLA and the state 
Model Toxics Control Act (MTCA) for a remedial investigation and feasibility study (RI/FS) for the 
LDW Site on December 21, 2000, to The Boeing Company (Boeing), City of Seattle (City), P01i of 
Seattle (Port) and King County (County). A Record of Decision is anticipated within the next few years. 
EPA and Ecology also agreed for their mutual convenience in a Memorandum of Understanding that 
EPA will generally be lead agency for in-water po1iions of the LDW Site and Ecology will generally be 
lead agency for upland source control, and that the Agencies may alter these lead-suppo1i roles at any 
time for any portions of the LDW Site. 
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The Agencies have followed this general division ofresponsibility for the Jorgensen Forge facility 
(Jorgensen Forge or Facility) as a whole. The Jorgensen Forge EAA is a portion of one of five EAAs 
identified during the RI by EPA and Ecology to address sediment hot spots. That EAA included 
contaminated LDW sediments fronting both Jorgensen Forge and the larger adjoining Boeing Plant 2 
facility immediately to the north. Plant 2 is a Resource Conservation and Recovery Act (RCRA) 
treatment, storage, disposal (TSD) facility whose sediments will be addressed, contemporaneously with 
Jorgensen Forge sediments, as RCRA corrective action pursuant to an EPA RCRA Order on Consent 
issued to Boeing. For the purposes of this Memorandum, Jorgensen Forge EAA will refer to the 
Jorgensen Forge sediments only, unless otherwise stated, since this Memorandum does not address the 
Boeing Plant 2 facility sediments except for a small Transition Zone overlapping the sediment boundary 
between the facilities' separate areas of responsibility that both Jorgensen and Boeing will have full 
responsibility for in their separate EPA Orders. A separate MTCA Order on Consent for Jorgensen 
Forge uplands has been issued by Ecology, and it and any subsequent Facility uplands orders should be 
issued and overseen by Ecology. 

For purposes of this NTCRA, the area to be addressed is the 1.6 acres of sediments and slope adjacent to 
Jorgensen Forge, including the Transition Zone. The Facility was originally developed by the U.S. Navy 
in 1942 for the production of naval equipment (e.g., propeller shafts). Facility operations included 

· forging, heat-treating, and machining. In 1945, Isaacson Iron Works purchased the property and 
equipment from the U.S. Navy and continued to operate until 1965 as a fabricator of structural steel, 
tractors, and road equipment. In addition, Bethlehem Steel operated a steel distribution center on the 
northwestern portion of the Facility from approximately 1951 to 1963. From 1965 to 1992, the Facility 
was owned and operated by EMJ and continued to operate in a similar fashion. From 1992 to the 
present, the Facility has been owned and operated by Jorgensen Forge Corporation. 

A. Site Description 

1. Removal Site Evaluation 

The Jorgensen Forge EAA is characterized by gently sloping intertidal mudflat habitat, with a steep 
partially vegetated 1iprap bank. It is bounded to the east by a relatively flat Facility upland area, to the 
north by Boeing Plant 2 sediments, to the south by sediments adjacent to a former Isaacson facility now 
also owned by Boeing, and by additional LDW sediments to the west. The area to be remediated is 
depicted on Figure 2. 

The Bethlehem Steel operations noted above consisted of cutting prefabricated steel rods to customers' 
specifications (Anchor and Farallon, 2008a). The above-ground structures associated with the 
distribution center were removed shortly after these operations ceased. The only significant subsequent 
development occurred in the late 1960s in the Facility's EMJ era, when the westennnost portion of the 
main manufacturing building was extended adjacent to the abutted sheetpile and concrete panel wall on 
the southwest comer of the Facility. 

A review of aerial photographs identified the general types ofland use activities and shoreline 
modifications adjacent to the remedial action boundary (RAB). Prior to the construction of the Facility, 
the upland area directly adjacent to the RAB was undeveloped land with a small embayment and the 
fo1mer Slip 5 to the south. Upland development was initiated circa 1942, and a 1944 aerial photograph 
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shows a large L-shaped building occupying the eastern and southern p01iion of the upland property 
(which still exists today) and a railroad trestle extending across the embayment. 

Some of the piles that historically supported the trestle still exist along the RAB shoreline. No 
inforn1ation regarding the use of the railroad trestle or any associated aquatic land uses were identified. 
By 1946, the railroad trestle is no longer present and the large embayment and adjacent shoreline areas 
were filled to effectively straighten the shoreline. By 1956, the Bethlehem Steel distribution center had 
been constructed on the northwest portion of the property. By 1969, it had been removed and the 
sheetpile wall installed adjacent the LDW. 

Three storm drains service the property and discharge into the LD\;V subject to a Washington State 
General Industrial Discharge pennit. Two additional storm drains, now abandoned, historically 
discharged from the Facility into the LDW. These two storn1 drains are identified as an inactive Boeing 
15-inch storm pipe and directly-adjacent an inactive 24-inch property line storn1 pipe that transit the 
n01ihern Facility property boundary (Figure 2). Historical inputs to the Boeing 15-inch property line 
stonn pipe were solely from Plant 2. Stonnwater inputs to the 24-inch property line storm pipe occurred 
historically from Plant 2, the Facility, Boeing Field/King County International Airport (KCIA) and City 
of Tukwila stonnwater drainage. Boeing completed a removal action pursuant to an EPA Order on 
Consent in March of 2011. It consisted of cleaning and closure of the concrete portions of the full 
extents of both stonn pipes near the northern boundary of the Facility to remove and prevent continued 
discharge of storn1water through known PCB contamination to the LDW. 

For this NTCRA, the primary contaminants of concern (COCs) are PCBs and metals in the sediments 
and adjacent slope. The primary source of PCB contamination is histo1ic releases from Boeing Plant 2, 
including from the above mentioned stonn drains. Releases from Facility operations are the primary 
source of the metals. 

2. Physical Location 

The Jorgensen Forge EAA is situated on the west bank of the LDW, approximately½ mile south of the 
South Park Bridge. The Facility occupies approximately 20 acres at 8531 East Marginal Way South in 
Seattle, Washington, and is located directly east of the RAB. The Facility contains an approximately 
124,000-square-foot building of prefabricated steel that houses a Machine Shop Area, Forge Shop Area, 
Hollowbore Area, Melt Shop Area, Heat Treat Area, and Shipping Area (Figure 2). The Facility also 
contains a building that houses an Aluminum Heat Treating Area and several smaller buildings used for 
offices, a metallurgical laboratory, and storage areas. 

The Facility is currently used as a steel and aluminum forge that produces custom steel and aluminum 
parts forged and machined to high precision specifications for various industrial clients. The major 
operations conducted include: 

• Melting scrap steel and fonning the molten steel into ingots 
• Forging the steel ingots into billets and/or shape forgings 
• Heat-treating the forged steel and purchased aluminum products 
• Grinding and machining the steel billets to required specifications 
• Ring rolling and/or expanding the aluminum products to required specifications 
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The LDW, including the Jorgensen Forge EAA, is within the treaty-protected fishing grounds of the 
Muckelshoot Indian Tribe, and in very close proximity to those of the Suquamish Indian Tribe. No 
seafood from the LDW other than salmonids should be consumed by people according to advisories 
issued by the Washington State Department of Health. Recreational activities within and near the EAA 
include kayaking, canoeing, and motor boating. 

Threatened or endangered species potentially occurring within the local area include Chinook salmon 
(Oncorhynchus tshcrn,ytscha), Puget Sound steelhead (Oncorhynchus mykiss) and Bull trout (Salvelinus 
confluentus). The LDW including the EAA are designated critical habitat for Chinook salmon and bull 
trout. Designated habitat for steelhead is cunently under development. 

There are no known potential historical landmarks and/or structures with historical significance 
identified at the Jorgensen Forge EAA. 

Specific meteorological data for this area is as follows: The average rainfall/snowfall is 36"/year, the 
average temperature is 53°, the average high 79°, the average low 30°, extreme high 95°, extreme low 
16°, the average/peak wind speeds are 8 to 39 mph with gusts to 53 mph with the prevailing wind 
direction to the south. 

3. Site Characteristics 

Jorgensen Forge sediments cover approximately 1.6 acres and consist primarily of inte1iidal and subtidal 
sediment. The EAA extends from the top of the shoreline bank; at an elevation of approximately+ 13.8 
ft mean lower low water (MLLW), into the LDW, at an elevation between O and-19 ft MLLW, and 
terminates at the federal navigation channel. It is bordered by Boeing Plant 2 sediments to the north, 
Boeing former Issacson facility sediments to the south, the LDW to the west and the Jorgensen Forge 
upland Facilty to the east. No portion of the Jorgensen Forge EAA is federally-owned. 

Nearly alfof the Jorgensen Forge shoreline is steep with portions covered by vegetation, underlain with 
concrete slabs, rock, debris, and includes a sheetpile/concrete wall to the south. 

4. Release or threatened release into the environment of a hazardous substance, or 
pollutant, or contaminant 

Sediments: Documented hazardous substances releases include PCBs, metals, and semivolatile organic 
compounds (SVOCs) in sediments and/or shoreline bank soils above the Washington State Sediment 
Management Standards (SMS) Sediment Quality Standards (SQS) which were used to establish the 
sediment boundaries of the EAA, and as set fmih in Section V .4 below, are the removal action levels 
(RvALs) for this NTCRA. Total PCB SQS exceedances were identified in surface and sµbsurface 
sediment over a wide range, both vertically and horizontally. Additionally, all identified surface and 
subsurface SQS exceedances for the full range of SMS analytes were co-located with total PCB SQS 
exceedances. Only two subsurface samples contained SQS exceedances for hazardous substances 
( arsenic, lead, and zinc) in addition to PCBs. 

Detected organic carbon (OC) normalized PCB concentrations in sediments ranged from 0.3 to 1,251 
mg/kg OC. Concentrations are expressed in this maimer rather than as dry weight concentrations for 
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purposes of comparison to the SMS numerical criteria which are expressed as OC normalized 
concentrations. 

Four metals were detected within the surface sediment and bank of the EAA above SQS. Chromium was 
so detected in five samples with a maximum concentration of 10,600 mg/kg. Copper was detected in two 
samples with a maximum concentration of 2,820 mg/kg. Lead was detected in 7 samples with a 
maximum concentration of 64,900 mg/kg and zinc was detected in 8 samples with a maximum 
concentration of 17,500 mg/kg. 

Four semi-volatile organic compounds (SVOCs) were also detected above the SQS within the sediments 
and bank of the EAA. The four SVOCs included flourene, phenanthrene, butyl benzyl phthalate, and 
phenol, ranging in concentrations from 8.9 to 1,100 mg/kg. All of the SVOCs are contained within the 
PCB footprint. 

Shoreline Debris Fill. An outfall reconnaissance survey perfonned in May 2003 identified two debris 
piles (the North Debris Pile and the South Debris Pile) at the toe of the bank, slightly north of the 
sheetpile wall area near Outfall 004. The deb1is piles are composed of black solid asphalt-like material 
containing nails and other miscellaneous molten metal debris. Six samples were collected in August 
2004 consisting of sediment entrained in the debris and composited. The total PCB concentrations 
detected in the North Debris Pile a11d the South Debris Pile were 2.34 and 2.06 mg/kg, respectively._ 
Copper and lead concentrations significantly exceeded the SQS criteria in the samples collected from 
both debris piles, and chromium and significant zinc SQS exceedances were detected in the sample 
collected from the North Debris Pile. 

Shoreline bank-face fill sampling was conducted in August 2004. This sampling included ~ollection of 
eight fill samples (SS-1 through SS-8) for analysis of total PCBs and metals. The bank-face total PCB 
concentrations range from 0.0255 to 4.54 mg/kg (Table 2-4). The total PCB concentrations detected at 
stations SS-1, SS-5, and SS-8 were 0.3230, 0.1967, and 0.1696 mg/kg, respectively. The concentrations 
of PCBs in soil samples collected from sample locations SS-2, SS-3, SS-6, and SS-7 ranged from 1.443 
mg/kg at station SS-3 to 4.54 mg/kg at station SS-6. 

Sediment Seep \Vater: Sediment seep surveys (fluids visually observable seeping through the 
sediments) and sampling were conducted as part of the Phase 2 RI for the LDW site. Seep water samples 
were collected and analyzed for filtered and unfiltered metals, SVOCs, PCBs, organo-chlo1ine 
pesticides, volatile organic compounds (VOCs ), total organic carbon (TOC), dissolved organic carbon 
(DOC), and total suspended solids (TSS). In addition, conventional water quality parameters 
( conductivity, temperature, dissolved oxygen, pH, and oxidation-reduction potential) were measured and 
seep flow rate was calculated. There were no detections of SVOCs, VOCs, organo-chlorine pesticides, 
PCBs, TOC, and DOC above the laboratory rep01iing limits. Total suspended solids (TSS) was 
estimated at 4.3 milligrams per liter (mg/L). Concentrations of arsenic, cadmium, copper, lead, mercury, 
nickel, silver, and zinc were detected above the laboratory method reporting limits, but below the 
screening levels identified to be protective of LDW surface water. 

Sediment Porewater: Porewater samples were collected from six nearshore sediment stations as part of 
the Phase 2 LDW RI adjacent to the northwest comer of the Jorgensen Forge Facility to assess risk to 
benthic inve1iebrates. Four VOCs were detected at the following maximum concentrations: 1,1-
Dichloroethane: at 0.3 micrograms per liter (µg/L), Cis-1,1-Dichloroethene with a maximum detection 
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of 1.7 µg/L, trichloroethelyne (TCE) at 0.2 µg/L and Vinyl chloride and a maximum detection of 13 
µg/L. 

Upland Soil: This data include surface soil samples from the chip storage and slag storage areas on the 
southwest portion of the Facility, and subsurface soil samples to a maximum depth of 16 feet below 
ground surface (bgs) across the Facility since 1994. PCBs have only been detected in soils on the 
western or shoreline portion of the Facility, except for a single shallow subsurface soil sample collected 
at a depth of 2 feet bgs from the Facility interior. 

Upland Groundwater: Forty-two groundwater samples have been collected from 14 monitoring wells 
and 17 borings on the Facility and analyzed for PCBs. PCBs have not been detected in groundwater, 
with the exception of a June 2003 groundwater sample collected from monitoring well MW-6. Total 
PCBs, consisting of a combination of Aroclor 1254 and Aroclor 1260, were detected at a concentration 
of 0.41 µg/L, which exceeds the screening level of 0.27 µg/L. The June 2003 groundwater sample 
collected from monitoring well MW-6 was collected by Boeing to evaluate the presence, nature, and 
extent of PCBs in soil and groundwater attributable to releases from Plant 2. This investigation included 
the collection and laboratory analysis of.soil and/or reconnaissance groundwater samples from 10 
borings on the Facility for PCBs. 

Groundwater samples collected as part of ongoing groundwater monitoring and sampling of the Facility 
by Jorgensen in Ap1il 2003 (prior to the June 2003 Boeing investigation) did not detect concentrations of 
PCBs above the laboratory practical quantitation limit (PQL) in the groundwater sample collected from 
monitoring well M\tV-6. In addition, the laboratory analytical results of a groundwater sample collected 
by Jorgensen ±iom monitoring well M\tV-6 during the January/Febmary 2008 groundwater monitoring 
and sampling event did not detect PCBs in groundwater above the laboratory PQL. No other COCs have 
been detected in uplands monitoring wells. 

The migration pathway for discharge of groundwater is complete but concentrations of PCBs have not 
been detected in groundwater exceeding the screening levels, with the exception of single anomalous 
detections of PCBs in groundwater collected from single monitoring wells located in discrete areas of 
the Jorgensen Forge EAA. 

5. NPL status 

The Jorgensen Forge EAA is geographically within the LDW Superfund site listed on the NPL on 
September 13, 2001. 

6. Maps, pictures, and other graphic representations 

Relevant figures are attached to this memorandum. 

B. Other Actions 

2. Current actions - Storm drain removal. 

Cleanup of the LDW under CERCLA (Superfund), other than in EAAs, will be remedial (rather than 
removal) action. Jorgensen Forge was identified as an EAA ( or part of an EAA) that required cleanup as 
a result of 1isks to human health and the environment from high PCB and metal concentrations in the 
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sediments and soils, groundwater ( as a source to sediments and surface water) and surface water. There 
are no other actions associated with the Jorgensen Forge EAA except as follows. Potentially significant 
nearby sources of recontamination were considered during the EE/CA. 

Potentially significant Jorgensen Forge upland.sources ofrecontamination, particularly for metals, were 
continued erosion of bank material and a 24 inch stonn drain line that drained po1iions of Boeing Field 
and East Marginal Way. The 24-inch stonn drain line was the primary source of potential 
recontamination from PCBs. For this reason, removal of the banks and surface water management are 
part of this NTCRA. Contaminant loading fi:om the 24 inch storm drains was addressed through a 
separate NTCRA completed in May of 2011 with partial removal and plugging of the 24 inch storm 
drain line. 

C. State and Local Authorities 

1. State and local actions to date 

As paii of their work sharing agreement for the joint management of the LDvV Site, EPA and Ecology 
agreed EPA would be the lead agency for the sediments and bank of this EAA. Ecology has the lead for 
the upland po1iion of the site and is ctmently addressing it under a MCTA Order. The Muckelshoot 
Indian Tribe, Ecology, and the Duwamish River Cleanup Coalition (DRCC), the LDvV Technical 
Assistance Grant (TAG) recipient have followed the development of this NTCRA and are supportive of 
the cleanup decision. 

2. Potential for continued State/local response 

Coordination with Ecology will continue tln·oughout the NTCRA. Tribes (Muckelshoot and Suquamish) 
and other stakeholders will continue to be fully informed. 

D. Tribal Interests 

For the LDW Site, including EAAs and source control actions, EPA has initiated fo1mal consultation 
with the Muckleshoot and Suquamish Tribes. These Tribes have paiiicipated in document reviews, 
special meetings upon request, and frequent coordination meetings such as quarterly updates and 
project-specific briefings. For this removal action, EPA has provided infonnation to the Tribes at LDW 
quaiierly meetings and has asked the Tribes if they have any concerns about the proposed rein.oval 
action. Most recently, in December of 2010, EPA provided a project update to the Muckleshoot Tribe 
and it did not express any enviromnental or cultural resources concerns related to the removal action for 
EPA to consider. 

III. THREATS TO PUBLIC HEALTH OR 'WELFARE OR THE ENVIRONMENT, AND 
STATUTORY AND REGULATORY AUTHORITIES 

The cmTent conditions at this EAA meet the following factors which indicate that it is a tln·eat to the 
public health or welfare or the enviromnent, and a removal action is appropriate under the National Oil 
and Hazardous Substances Pollution Contingency Plan (NCP) , 40 C.F.R. § 300.41 S(b )(2). Any or all of 
these factors may be present at a site, and any one of these factors may detennine the approp1iateness of 
a removal action. 
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Consistent with EPA guidance for conducti11:g an EE/CA, a streamlined risk evaluation was conducted 
for the Jorgensen Forge EAA (Section 3.0 of the EE/CA) to assess risks from exposure to contaminated 
sediments and upland soils in the absence of a removal action. The streamlined risk assessment is based 
on this EAA serving as a source of contamination to the LDW and the resultant unacceptable levels of 
contaminants in fish and shellfish that pose a risk to consumers of resident LDW seafood based on 
Tulalip Tribe's fish consumption data. The LDW RI risk assessment has also been used and made a part 
of the Administrative Record for this NTCRA. 

1. Actual or potential exposure to nearby human populations, animals, or the food chain 
from hazardous substances or pollutants or contaminants (300.415(b)(2)(i)). 

Primary exposure pathways for human health and ecological risks are direct contact with contaminated 
sediment, and/or contaminated bank soils, and ingestion of contaminated LDW fish and/or shellfish by 
people and ecological receptors of which river otter are the most sensitive according to the LDvV 
ecological risk assessment. Arsenic, PCBs, and cP AHs are human carcinogens which accumulate and 
magnify in the aquatic food chain. The remaining detected constituents (lead, zinc, copper, and 
chromium) are not considered carcinogenic but are nevertheless toxic to aquatic organisms and/or 
people in concentrations that exceed regulatory or risk-based threshold criteria (RBTCs). 

As noted above, because sediments adjacent to both the Plant 2 and Jorgensen Forge facilities contain 
commingled releases the LDW CERCLA process initially administratively identified them as a single 
EAA. Amendments to Boeing's and Jorgensen's respective RCRA and CERCLA Orders with EPA 
require that the Plant 2 and Jorgensen Forge respective early action cleanups be coordinated to address 
sediments particularly in what has been called the "Transition Zone" between the two facilities at the 
south end of Plant 2 sediments and the north end of Jorgensen Forge sediments. PCB releases from the 
Jorgensen Forge facility are believed by EPA to be minor compared to those from Plant 2. In addition to 
comingled PCB releases, metals contamination believed by EPA to have been released primarily from 
the Jorgensen Forge facility will be addressed in the Transition Zone. Since these sites are planned to be 
remediated cooperatively, the following is an explanation of RCRA process under which cleanup 
standards for Plant 2 were developed, and how they are completely consistent with the development of 
cleanup standards for other LDvV EAAs such as the T-117 EAA, and for this EAA. 

The RCRA con-ective action process for Plant 2 required the development or Target Media Cleanup 
Levels (TMCLs), and ultimately Final Media Cleanup Levels (FMCLs), for all contaminated media and 
hazardous constituents of concern at the facility. TMCLs are set at levels that are protective of human 
health and the enviromnent. They are similar to Preliminary Remediation Goals (PRGs) in the CERCLA 
remedial process. Generally, federal or state regulatory standards establish minimally acceptable 
amounts or concentrations of hazardous constituents (generally hazardous substances under CERCLA 
and MTCA) that may remain in or be discharged to the envirornnent, or minimum standards of 
performance for the selected remedy. Risk-based Tln·eshold Concentrations (RBTCs, at times refened to 
as RBCs without the word "Threshold") based on 1isks to human health or the environment often dictate 
setting more stringent standards for cleanup or remedy perfonnance. For hazardous constituents that 
bioaccumulate and magnify tln·ough the food chain, like PCBs, TMCLs are often based on RBCs which 
are significantly more stringent than regulatory criteria ( e.g., regulatory criteria may have been 
established for a different purpose or at an earlier time). While CERCLA sites are required to perfonn 
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baseline 1isk human health and ecological risk assessments as part of a remedial investigation feasibility 
study (RI/FS), RCRA sites may not, and the Boeing Plant 2 RCRA facility investigation/coffective 
measures study (RFI/CMS) did not. The TMCL/FMCL process outlined above is an alternative means to 
CERCLA baseline risk assessments for the development of RBCs. Consistent with EPA's One Cleanup 
Program Initiative, the CERCLA remedial action and RCRA coffective action processes yield 
fundamentally consistent results. 

The only relevant minimum regulatory c1iteria or standards for Jorgensen Forge and LDW-wide 
sediments are in MTCA and the SMS (which are part of MTCA), which are CERCLA applicable or 
relevant and appropriate requirements (ARARs), and are followed without that designation under 
RCRA. The SMS contain specific numerical standards for the protection of benthic invertebrate 
organisms which live in marine sediment (and are a c1itically important part of the food chain). There 
are however, no SMS or other state numeiical standards for the protection of human health, including 
human consumers of fish and shellfish, or for other biological resources such as birds, fish, or other 
mammals such as liver otter. TMCLs for protection of these receptors at Boeing Plant 2 were therefore 
RBCs. 

The SMS expressly provide (as do RCRA, CERCLA and MTCA generally) that all sediment cleanups 
must be protective of human health and the enviromnent (WAC 173-204-570(5)). They also provide that 
SMS ciiteria for the protection of human health be developed on a site-specific basis (generally through 
RBCs) (WAC 173-204-570(3)(v)). For hazardous constituents for which benthic inve1iebrate organisms 
are the most sensitive receptor of concern (e.g., copper and zinc), the SMS numerical ciiteria are the 
TMCLs/FMCLs, and are applied on a point basis within the biologically active zone of the sediments 
(identified as the top 60 cm of the Plant 2 sediments). Sediment cleanup standards based on the SMS 
numerical ciiteria are established on a site-specific basis within an allowable range of contaminant 
concentrations. The SQS, also called the sediment cleanup objective, and Cleanup Screening Level 
(CSL), also called the minimum cleanup level (MCUL), define this range. WAC 173-340-570(4) 
specifies that SMS-based sediment cleanup standards shall be as close as practicable to the SQS but 
shall in no case exceed the minimum CSL. For this reason, for the purpose of developing TMCLs that 
are protective ofbenthic invertebrate receptors and to analyze alternatives accordingly, the SQS were 
used in the Boeing Plant 2 Statement of Basis for contaminants for which benthic invertebrates are the 
most sensitive receptor. 

MTCA requires that protection of human health be based on an excess cancer risk of one in a million (1 
x 10-6) for individual carcinogens, and one in one hundred thousand ( 1 x 10-5) for all carcinogens 
collectively at a site, as well as a hazard index of one for other human health risks, and for ecological 
risks. This is equal to EPA's hazard index standards, but considerably more stringent than EPA's excess 
cancer risk standards (an acceptable range between 1 x 10-4 and 1 x 10-6). Washington's excess cancer 
risk standards are therefore used by EPA for sites or facilities in Washington under CERCLA and 
RCRA. There are no state or federal numerical standards for the protection of human health, including 
people who eat fish and shellfish, or for other biological resources such as birds, fish, or other mammals 
such as river otter. Instead, cleanup levels for protection of these groups are derived, as set forth above, 
from RBCs. Human health RBCs are the most stringent and therefore the most important. It is EPA's 
long-standing policy that cleanup levels must be calculated to protect the most sensitive receptors or 
populations. Regional tribal members and Asian and Pacific Islander populations are known to consume 
more fish and shellfish than other populations. The Muckleshoot Tribe has a treaty-granted fishery in the 
LDW that is cuffently limited to salmon which live most of their lives in the open ocean. The 
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Suquamish Tribe's treaty-granted usual and accustomed fishing area is just 1101ih and west of the LDW 
and includes fish that use the LDvV as part of their home range. There are no reliable studies establishing 
how much fish and shellfish is consumed from the LDW generally, and no reliable studies of 
Muckleshoot Tribe consumption rates. Due to longstanding King County Department of Health 
advisories warning against consumption ofresident seafood from the LDW, any study ofresident LDvV 
fish and shellfish consumption would not be appropriate because it would likely be biased extremely 
low. 

Consequently, EPA selected a study of the Tulalip Tribe's seafood consumption rate as a surrogate for 
the Muckleshoot Tribe, because the Tulalip Tribe fishes in a geographically similar area and is believed 
by EPA to have sufficiently similar overall seafood consumption patterns. A consumption rate of 97 .6 
grams/day of resident seafood (just over 3.5 ounces) has been used for all LDW sediment cleanup 
decision making. Region 10 has at times in the past made assumptions that led it to believe SMS 
standards were more stringent than human seafood consumption-based RBCs. Among these were 
assumptions that if a resident seafood species were unavailable, consumers of resident seafood would 
not substitute an equal amount of available resident species. Another was "fractioning" contaminant 
contributions to receptors within a water body among contributing sites or facilities. The SQS 
concentration for PCBs is 12 ppm total organic carbon nonnalized (ppm-OC). A protective resident 
LDvV human seafood consumption rate based on this standard (and accepted calculations commonly 
based on food web modeling to derive the relationship between sediment concentration and tissue 
concentration of affected seafood) would be less than 1 ounce per day. Such a consumption rate would 
not be protective of higher seafood consuming populations. · 

Another important consideration with regard to RBCs as cleanup levels is that they are never set below 
background concentrations or practical quantitative limits (PQLs). Setting numerical cleanup levels 
below background is impractical due to recontamination to background concentrations. RBCs below 
PQLs, which define what can be measured, are similarly impractical. MTCA requires final cleanups for 
which RBCs are more stringent than background to achieve natural background as defined in MTCA 
(WAC l 73-340-700(6)(d), among other places, i.e., every media cleanup section through the 700s). 
(Cleanups that use area or antlu·opogenic background as remediation levels are interim actions, WAC 
l 73-340-360(4)(d).) At completion of the proposed Jorgensen Forge sediment removal, the backfill 
covering the remediated area will meet MTCA natural background (identified in EPA and Ecology 
approved LDW RI/FS deliverables as the Bold Survey (EPA 2008), or for metals, Ecology's 1994 Soil 
Background levels), or RBC based FMC Ls for all hazardous constituents as established in the Plant 2 
Sediments Final Decision for RCRA Corrective Action. 

Surface water (i.e., the water column) is also a medium of concerµ in the LDvV, and was for Plant 2 
corrective action to the following extent. Corrective action addresses releases of hazardous constituents 
in all media at or from a facility, and though the water column is part of the LDW Superfmid Site, once 
contamination in Plant 2 sediments and upland soil and groundwater have been controlled and are no 
longer moving into the LDvV, exceedances of water quality standards in the LDW are a LDW-wide 
concern no longer affected by Plant 2. 

Ultimate PCB and other bioaccumulative contaminant levels in sediments and surface water for the 
entire LDW will be determined ·at the end of the LDW CERCLA/MTCA process. EPA in conjunction 
with Ecology will consider all ongoing sources in making detenninations (which may include CERCLA 
ARAR waivers of portions of MTCA and some surface water quality criteria), including inflowing 
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contaminants from the Green River system, aerial deposition, residual lateral sources, and residual LDW 
bed loading. Recontamination in this regard will be addressed in the LDW CERCLA/MTCA process. 
Removal Action levels (Rv ALs) and backfill levels for final actions as set forth in Section V.4 (EE/CA) 
below, and explained in greater detail in the EE/CA, for this NTCRA, shall be fully consistent with Plant 
2 RCRA cleanup standards, and shall be met throughout the Jorgensen Forge EAA. 

2. Actual or potential contamination of drinking water supplies or sensitive ecosvstems. 

The groundwater beneath the Facility is not potable due to marine tidal intrusion per salinity criteria in 
vV AC 173-340-720(2). Drinking water standards are therefore not appropriate for this NTCRA. 
Regardless, groundwater was characterized as a potential surface water contamination source for this 
NTCRA. The migration pathway for discharge of groundwater is complete but concentrations of COCs 
have not been detected in groundwater exceeding the screening levels, with the exception of single 
anomalous detections of COCs in groundwater collected from single monitoring wells located in 
discrete areas of the RAB. 

The LDW is a sensitive estuarine ecosystem in which species of salmonids listed as endangered species 
live as juveniles, along with the full complement of wildlife typical of such systems in urban areas of the 
Pacific Northwest. Estuarine intertidal and near-shore subtidal ecosystems in the LDvV provide 
important habitat for juvenile salmonid growth, physiological transition, and predator avoidance during 
their outmigration. The estuarine envirom11ent also provides refuge for various marine fish during larval 
stages and supp01is an array of preferred prey for all salmonid life stages. The intertidal zone is located 
approximately between -4 ft and+ 13 ft MLLW, and the near-shore subtidal zone is just slightly deeper 
than the intertidal zone. 

Within the inte1iidal areas, mudflats serve many ecosystem functions, including providing food and 
habitat for benthic invertebrates, fish, shorebirds, and aquatic mammals. A diverse assemblage of 
invertebrate species, including larvae, wonns, and crustaceans, can be found in these habitats, which 
typically consist of unconsolidated silts and clays and sand flats of unconsolidated sandy sediments. 
Mudflats containing gravel may support high densities of bivalve populations. 

Though limited in area, the features of the Jorgensen Forge EAA inte1iidal mudflat make the area 
suitable habitat for the organisms described above and provide potentially important habitat for 
organisms within the juvenile salmonid food web. 

3. High levels of hazardous substances or pollutants in soils largely at or near the surface that mav 
migrate (300.4 lS(b )(2)(iv)). 

In general, principal threat wastes (PTW) are those source materials considered to be highly toxic or 
highly mobile which generally cannot be contained in a reliable manner and/or would present a 
significant risk to human health or the environment should exposure occur. EPA believes that though 
certain source materials are addressed best through treatment because of technical limitations to the 
long-tenn reliability of containment technologies, or the serious consequences of exposure should a 
release occur; these expectations also reflect the fact that other source materials can be either safely 
removed (as at this EAA) or safely contained and that treatment for all waste will not be appropriate or 
necessary to ensure protection of human health and the environment. 
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'While isolated sediment samples have PCBs and metals detected above levels that might constitute a 
principal threat, these were generally not collocated and it was not detennined that there was an 
identifiable area that posed a principal threat. Sufficient infonnation was not available for other 
contaminants to identify the presence of a PTW. In any case, the proposed action would not leave any 
PCBs in the subsurface above 12 ppm QC-normalized, far below any PTW tlu·eshold. 

4. \Veather conditions that mav cause hazardous substances or pollutants or contaminants to 
migrate or be released. 

Contaminants found in the off-shore sediments could migrate or be released in the event of a severe 
flood and/or significant damage to the upriver Howard Hansen Dam. Presently, surface water from 
average and above average precipitation events would not impact this NTCRA. The 24-inch storm drain 
line which could have conveyed significant contamination into the EAA is no longer a concern due to its 
removal in March 2011 described above. 

5. The availability of other appropriate federal or state response mechanisms to respond to the 
release (300.415(b)(2)(vii)). 

No other federal or state response mechanisms are available. It is fully anticipated that Jorgensen will 
perform the work with EPA oversight pursuant to an EPA administrative order. Other than CERCLA, 
there are no known other appropriate federal or state response mechanisms capable of providing the 
appropriate resources in the prompt maimer needed to address the potential human health and ecological 
risks associated with the Jorgensen Forge EAA. 

IV. ENDANGERMENT DETERNIINATION 

Actual or threatened releases of hazardous substances from this site, if not addressed by implementing 
the response action selected in this Action Memorandum, may present an imminent and substantial 
endangerment to public health, or welfare, or the enviromnent. 

V. PROPOSED ACTIONS AND ESTIMATED COSTS 

A. Proposed Actions 

RvALs are based on the objective of protecting human health and the enviromnent for exposure 
pathways present throughout the Jorgensen Forge EAA, i.e., sediments and bank. The overall objective 
has been divided into removal action objectives (RAOs), which are: 

Sediment 

♦ Human health- seafood consumption. Reduce human health risks associated with the 
consumption of resident LDW fish and shellfish to protective levels. This RAO is expected to be 
consistent with the RAO for future remedial actions in the LDvV. 

♦ Human health- direct contact. Reduce human health risks associated with exposure to COCs 
through direct contact with sediments and incidental sediment ingestion by reducing sediment 
concentrations of COCs to protective levels. This RAO is expected to be consistent with the 
RAO for future remedial actions in the LDvV. 
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♦ Ecological health - benthic. Reduce toxicity to benthic inve1iebrates by reducing sediment 
concentrations of COCs to comply with the SMS. 

♦ Ecological health - seafood consumption. Reduce risks to crabs, fish, birds and mammals from 
exposure to COCs by reducing sediment and surface water concentrations of COCs to protective 
levels. 

Groundwater 

♦ Groundwater and Sediment protection. Reduce migration of contaminants in groundwater to 
sediments to reduce risk to human health and the environment. 

The removal action will meet these RA Os, with the exception of the RAO for human seafood 
consumption over the long tenn. The RBCs necessary to protect unlimited human seafood consumption 
are very stringent. The goal for the LDW as a whole is to get as close to then1 as practicable. Achieving 
them may be impossible as they are more stringent than background concentrations, including natural 
background as defined by MTCA (see Section III.1 above). However, this sediment removal will 
remove all contaminant concentrations over its aerial extent and will replace them with clean fill 
material meeting the backfill levels for final actions. Upon completion therefore, these formerly 
contaminated sediments will meet all cleanup goals and levels until they are recontaminated, to however 
marginal a degree, by surrounding LDW concentrations, and LDW sources generally. These later post­
NTCRA levels will be addressed by the LDvV Record of Decision in a manner consistent with the rest of 
the LDW since the Jorgensen Forge EAA will remain part of the LDW Site after this NTCRA is 
completed. It is important to emphasize that protective levels of some COCs, particularly PCBs, are well 
below background concentrations, so it will be not be possible, based on everything we know at this 
time, over the long term, to completely eliminate any unacceptable risk from this pathway without 
limiting fish consumption to some degree. 

Tlu·ough an evaluation of effectiveness, implementability and costs, the proposed action (Alternative 2 
in the EE/CA) was selected as the proposed removal action. The selection of this alternative was not 
revised in response to public comment. 

1. Proposed action description 

Tlu·ough an evaluation of effectiveness, implementability at1d costs, the proposed action (Alternative A 
in the EE/CA) was selected as the proposed removal action. The selection of this alternative was not 
revised in response to public comment. 

The proposed action consists of excavation of the bank and sediments within the EAA exceeding 
removal action levels (R v ALs ); backfill of mate1ial that meets RB Cs to protect finfish and shellfish 
consumers; stonn water management; and long-tenn sediment and groundwater monitoring to determine 
that the removal objectives are achieved within the approximately 1.6 acre Jorgensen Forge EAA 
(Figure 2). The actions include: 

• Removal of contaminated sediment and soil with disposal at an off-site commercial disposal 
facility, followed by backfilling with clean material, as detailed below: 
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- Dredge approximately 21,000 cubic yards ( cy) of contaminated sediment, bank soil, and 
other debris from EAA (Figure 2). This variable depth dredging (2-10+ feet) will remove 
all sediments with contaminant concentrations higher than the R v ALs for all COCs. 
Clean backfill material (16,200 cy) that meet RB Cs ( consistent with Boeing Plant 2 
TMCLs) will be placed in the clean dredged prism and be re-contoured to original 
contours, as appropriate. 

- Prior to backfilling, collect confirmation samples on newly exposed surfaces to 
document the nature of the material beneath the backfilled area. In the sediments 
dredging will continue until the R v ALs are reached. 

- Dispose of dredged material in an off-site landfill that meets all state and federal 
requirements for disposal of such mate_rials. 

- Install or constrnct supporting facilities, staging areas, drainage and erosion controls, 
and effective decontamination facilities prior to initiation of the NTCRA. 

• Water Control Systems. 

- Baseline groundwater monitoring, dming and after removal action, is required to 
demonstrate that the bank action adequately removed contaminants which caused 
groundwater to exceed R v ALs. If groundwater exceedances persist, additional measures 
will be evaluated. 

- Dewate1ing of sediments must be monitored to ensure contaminants are not re­
introduced into the water column during removal activities. 

- Stonn water must be monitored to ensure any water released to the LDW will not result 
in recontamination of sediments or haimful exposures to benthic organisms. 

• Institutional controls. The vVashington State Department of Health has issued a fish consumption 
advisory for the LDW. Further fish consumption advisories, public education programs and/or 
limitations with respect to the Jorgensen Forge EAA will be re-evaluated in the LDW-wide 
remedial decision making process. 

• Perfonnance oflong-tenn monitoring and reporting. Long-te1m monitoring and repo1iing is 
required to measure initial efficacy and recontamination. A Long-Term Monitoring and 
Reporting Plan must be developed to specify monitoring activities, including frequencies and 
protocols. Recontamination from other than Jorgensen Forge sources will be address eel as part of 
the future long-te1m monitoring plan for the LDW. 

2. Contribution to remedial performance 

The Jorgensen Forge EAA NTCRA will remove all contaminated sediments and sources to those 
sediments above R v ALs and replacing them with backfill that meets the backfill levels for final actions 
as previously stated, within the Jorgensen Forge EAA, a delineated PCB sediment hot spot from the 
LDW RI. They will thereby eliminate in the short te1m, and reduce over the long term, exposures to 
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Jorgensen Forge receptors while fully complementing and contributing to the long-term remediation of 
the LDvV Site pursuant to CERCLA and the NCP. 

3. Description of alternative technologies 

Candidate technologies for sediment remediation were identified and screened prior to developing 
alternatives for fu1iher engineering analysis, and then further refined to a preferred alternative in EE/CA. 
General categories of removal action technologies considered at the screening stage included: no action, 
institutional controls, monitored natural recovery and enhanced natural recovery (MNR/ENR), 
containment, in-situ treatment, removal and treatment, and removal and disposal. Each of these 
candidate teclmologies were evaluated based on effectiveness, implementability, and cost. All 
technologies except partial contaminant removal/ capping and disposal, as well as full removal and 
disposal (along with no action for comparative purposes only) were eliminated at the screening stage 
from further consideration due to lack of sufficient projected efficacy, low expected teclmical feasibility, 
and/or excessive comparative cost ineffectiveness, i.e., teclmologies that were not cost-effective relative 
to other equally-protective options were also not retained. 

4. Engineering Evaluation/Cost Analysis (EE/CA) 

The final EE/CA will be approved within 30 days of the issuance of this document once public 
comments are incorporated and addressed. A 30-day public comment period was held from June 01, 
2011 through June 30, 2011, during which 2 comments were received and comments were recorded by a 
comi reporter at the June 16, 2011, public meeting. The EE/CA Responsiveuess Smm11ary is Attachment 
A. Other supporting documentation is found in the project administrative record. 

The four active alternatives cmTied tlu·ough the EE/CA, along with the no action alternative, differed 
principally in the amount of sediment contamination left in the EAA upon completion of the NTCRA. 
The selected remedy removes all contaminated sediment in the EAA above RvALs, and replaces it with 
clean backfilling material. This will allow all cleanup goals and levels for sediments however stringent, 
to be met over the aerial extent of the sediment action for the very short term, before any 
recontamination from surrounding concentrations or sources occurs. However, the sediment R v ALs 
listed below are limited, e.g., for PCBs, to the SQS of the SMS numerical standards (for protection of 
benthic invertebrates) because: 1) the rate at which PCB levels could rise above the very stringent RBC 
or background levels is unknown but some recontamination is all but certain to occur; 2) these 
recontamination levels are not in any case projected to rise above SQS concentrations; and 3) the 
Jorgensen Forge EAA will remain pmi of the LDW Site subject to its remedial action decisions with 
regard to whatever contaminant levels may reoccur. 

The rejected active alternatives removed substantially less contaminated sediment and contained all 
remaining contaminated sediments under an engineered cap (of varying sizes). When consideration of 
the cost of the fourth alternative that removes and disposes of all EAA contaminated sediments above 

R v ALs was compared to the cost of removing fewer sediments and designing, building, monitoring, 
maintaining and assming an engineered cap, the difference amounted to an approximately 7 percent cost 
increment. The selection of this action was readily apparent and fully concuned on by the State and the 
Tribe. This action was also enthusiastically suppo1ied by the c01mnunity as well (see Responsiveness 
Summary, Attaclm1ent A). 
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RvALs selected in the EE/CA are as follows: 

Jorgensen Forge EAA Sediment RvALs and RBCs (for backfill material) 

All concentrations in mg/kg (ppm) 

Backfill Levels 
Constituent SOS/RvALs RBC1 Background (S/B>2 fru for Final Actions . 

PCBs3 12ppmOC 0.00006 0.03 0.03 

Cadmium 5.1 4 0.77/0.9 na <5.1 

Lead• 450 250 24/21.6 na 250 

Chromium4 260 1.2 none/67.6 na 67:6 

Copper 390 80 36/49.9 na 49.9 

Mercury5 0.41 1.5 0.07/0.2 na <0.41 

Silver 6.1 170 none/0.3 na <6.1 

Zinc 410 1,400 85/94.6 na <410 

Arsenic 51 20 20/13.6 na 13.6 

1 - These RBCs (for purposes of comparison) are from the Boeing Plant 2 Target Media Cleanup 
Level Technical Memoranditm (Boeing, 2011) 

2 - Background values are fro111 the E:cology State-Wide. Natural Background for :Metals in Soil. 
("Soil Background") (October 1994), the "S" column, or from the OSV Bold Study ("Bold 
Background"), (EPA, 2008) identified in the "B" column 

3- SQSvalues areb~sed on parts per rnillimi: total organic carbon, vVhereas the backfill levels for 
final actions J:>CB values are bas~d on total PCBs without organic carlJon normalization. 

4 - The Chr()mium SQS and RBC values are based on hexavalent chromium, whereas the 
background are bi=tsed on tri-valient chromium. This distinction is disc:µssed in depth in the 
explanati911 of selection text for chromium. · · · · · · 

5 - Mercury values are based 011 elemental mercury 

'. . ·: ' ·: ' 

· 5.Applicable or relev~nt alld appropriate.requirements (ARAR,s) 

SMS mµr1erica1stanclaids wiU be. fully COITl,plie.d with.Pri1J.1~ -federal ARARsjndude the Clean Water 
Act (CW A), part1cularly Sections 303-304 and 404. Primary State ARA:Rs include MTCA, the SMS and 
state water quality standards. Some Federal/State water q~ality criteria/standards for some contaminants 
and some portions. of MTCA ( over the long term as described above) znay 1?:0tbe met thrcmgh this 
action. 

Aquatic organisms, including seafood, in waterbody;ites like the LDW (including all its EAAs) are 
exposed tq COCs in the water. colu11111,. which is part of the areal extent of ~ontamination from releases at 
orfrom tlie site. :rvla.nyfederal waterquality .criteria and/01: $tat~ standards a.re calculated to prntect such 
or~a.nisms, ~ither directly as ecologi9ally-based criteria, or to protect hmnan seafood consumers ( otper · 
waterquality criteria qr standards are based on drinking w~ter exposures which are not relevanttq the 
LDW, a marine estuary). Water quallty is improved by removing sources of COCs to tlie water by 
actions like the sediment action selected in this Action Memorandum. Improvement in water quality in 
localized areas following source removal can be dramatic. 
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The actions selected in this Action Memorandum will improve water quality in the LDW to an unknown 
degree, likely most demonstrably within the EAA and areas in its immediate proximity. Monitoring 
water quality with the legal standards as the goal to the extent practicable is fully consistent with 
CERCLA and the NCP, especially since this NTCRA constitutes "early action'' that would otherwise be 
taken later as remedial action. This temporal distinction provides no basis for an alternate standard 
regarding promulgated requirements, since the only distinguishing legal feature of the early action 
standard is that it is merely to the extent practicable. Early actions and subsequent remedial actions at an 
NPL site should have the same goals and standards before them. Having such consistency does not 
prolong, extend, alter or haim the early action or subsequent remedial action, To the extent that water 
quality c1iteria or standards or any other ARARs, including portions of MTCA, prove unachievable at 
the LDW Site, including its EAAs, they may be subject to waiver pursuant to Section 121(d)(4) of 
CERCLA prior to completion of LDvV remedial action. 

Sediment removal standards (RvALs) have been developed based primarily on the SMS in a maimer 
consistent with many CERCLA removal and remedial actions in vVashington over at least the last 
decade. The SMS are paii of MTCA (when they are employed to address contaminated sediments at 
CERCLA or MTCA sites, and pres.cribe numerical criteria for the protection of benthic invertebrate 
organisms), and may function independently for other applications, In-water dredging and filling shall 
comply with regulation pursuant to Section 404 of the CWA. 

EPA will prepare a Biological Assessment that evaluates the potential effects on threatened and 
endangered species from this NTCRA, along with an evaluation of Essential Fish Habitat (EFH), and 
will consult with the National Maiine Fisheries Service (NMFS) and U.S. Fish and Wildlife Service 
(FWS) (together, the "Services") and obtain a Biological Opinion prior to NTCRA implementation, 
particularly with respect to the taking oflisted fish (NMFS has jurisdiction over c01mnercial fisheries 
and FWS has jurisdiction over sport fisheries; salmon among other species are both commercial and 
sport species). 

Off-site activities will comply with all applicable local, state, and federal laws, including the Off-Site 
Disposal Rule ( 40 CFR 300.440). 

6. Project schedule 

The project schedule for is anticipated to be set forth in the anticipated enforcement order on consent 
(Statement of Work) issued to Jorgensen for this NTCRA. The construction phase of this project is 
cmTently scheduled for September 2012 through December 2013. 

B. Estimated Costs 

The projected costs to implement this NTCRA are estimated at $7.09 million (see Section 7.3 of the 
EE/CA). 

EPA estimated costs per this Action Memorandum are anticipated only for costs associated with 
oversight of work performed by the PRPs. This work includes, but is not limited to, review and 
comments on required deliverables, field oversight of work, and other EPA responsibilities with respect 
to implementation of this removal action. If EPA were to undertake implementation of the work 
described in this Action Memorandum, with its own resources, an Action Memorandum Amendment 
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and cost Ceiling Increase would be required. Oversight funds will be recovered jointly from the 
Jorgensen Forge Corporation and Earle M. Jorgensen, Inc. 

VI. EXPECTED CHANGE IN THE SITUATION SHOULD ACTION BE DELAYED OR 
NOT TAKEN 

If the proposed removal action should be delayed or not taken, hazardous substances will remain as 
potential human health and ecological threats, and hazardous substances will remain a continuing source 
of solid and dissolved..,phase contaminants to the enviromnent until the remedial action for LDW is 
selected and implemented. 

VII. OUTSTANDING POLICY ISSUES 

There are no outstanding policy issues at this site. 

VIII. COIVIMUNITY RELATIONS 

Tlu·oughout the development of the EE/CA, and the development of the completed LDW RI and 
ongoing FS, EPA has provided access to any and all interested persons to all draft and final submissions 
under the Jorgensen Forge EE/CA and LDW Rl/FS Orders on Consent, on one or more sponsored 
websites, and has held regular briefings with stakeholders at numerous key points in the process. EPA 
also consulted with the community, formally and informally, with and without the Duwamish River 
Cleanup Coalition (DRCC), EPA's Technical Advisory Group (TAG) for the LD\tV site. 

The EE/CA was available for public review and comment from June 1 through June 30, 2011. Notice of 
this comment period was published in the West Seattle Herald, South Seattle Beacon and Highline Times 
at the start of the 30-day public comment period. Notice of the comment period, public meeting, and a 
summary of the proposed EE/CA alternatives were described in a Jorgensen Forge Fact Sheet (May 
2011) and mailed to addresses in the zip codes in South Park and neighboring Georgetown. Fact sheets 
in Spanish were also distributed. Announcements were placed on EPA's website, the EPA web calendar, 
the City of Seattle Neighborhoods web calendars, and on the South Park, West Seattle, and Georgetown 
blogs and listservs. 

EPA provided information about the comment period, public meeting, and EE/CA at several community 
events and neighborhood meetings, p1imarily at the South Park and Georgetown Neighborhood 
Association monthly meetings from January through May. Fliers a1mouncing the public meeting in 
English and Spanish were distributed in the i1mnediate Jorgensen Forge neighborhood. 

Public outreach was also perfonned by DRCC-TAG. EPA included DRCC-TAG's public meeting flier 
in English and Spanish in EPA's Jorgensen Forge Fact Sheet mailing. EPA held a public meeting in the 
South Park neighborhood on June 16, 2011, attended by approximately 50 people. Public comments 
were recorded by a comi rep01ier. EPA also received 4 comment letters and comment forms during the 
public comment period, and 4 individuals provided spoken comment at the public meeting. Responses to 
all significant comments are provided in the Responsiveness Summary ( Attachment A). 

An Administtative Record was prepared for this action and notice of availability of that record was 
published in the above-referenced newspapers and the Superfund Fact Sheet. The Administrative Record 
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was available at EPA, and copies of key documents were made available at the South Park Library 
which is an infonnation repository, at the Region 10 EPA HQ Library, and on the EPA Region 10 
Jorgensen Forge website and via CD-ROM. 

IX. ENFORCEMENT 

It is anticipated that this removal action will be implemented by Jorgensen pursuant to an enforcement 
Order on Consent. If a consent order were to prove unachievable for any reason, EPA would likely issue 
a unilateral order. Alternatively, EPA could include this action as part of the LDW ROD if action has 
not been taken by that time. In any case the LDvV ROD will acknowledge this EAA when that ROD 
issued, and the EAA will remain a part of the LOW Site. 

X. RECOMMENDATION 

This decision document sets forth the selected removal action for the Jorgensen Forge EAA of the LDW 
Superfund Site, Tukwila, King County, Washington, that has been developed in accordance with 
CERCLA, and is consistent with the NCP. This decision is based on the administrative record for the 
EAA and the Site. 

Conditions at the EAA meet the NCP 40 C.F.R. § 300.41 S(b) c1iteria for a removal action and I 
recommend your approval of the proposed removal action. The proposed removal action is expected to 
be conducted by the PRPs with oversight by EPA. 

D(. APPROVAL/DISAPPROVAL 

APPROVAL: 

~ --~-- ------ . 

4ic1ardAlbright, 
I 

Ofiice of Air, Waste and Toxics 

DISAPPROVAL: 

Richard Albright, Director 
Office of Air ·waste and Toxics 
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FIGURES 

1. Site Location Map 

2. Jorgensen Forge facility and RAB 

ATTACHMENT 

1. Responsiveness Summary (Response to Comments) 
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ATTACHMENT A 

RESPONSE TO COMMENTS 

Below are the comments received by the EPA during the public comment period on the Engineering 
Evaluation/Cost Analysis for the Jorgensen Forge Early Action Area. Included with each comment is 
EPA's response. The comments are divided into two categories - summary comments and specific 
comments. Summary comments represent those similar comments received by multiple entities where 
multiple parties provided the same input. Specific comments are those EPA believes should be 
addressed individually. 

SUlYIMARY COMMENTS 

COMMENT 1: Paraphrase "We.support the selection of Alternative 4 for the Jorgensen Forge sediment 
removal action". Duwamish River Cleanup Coalition, the Muckleshoot Indian Tribe, People for Puget 
Sow1d, t6J (6) , Georgetown, [6)16) ·, South Park, 6)16) ., Seattle, 6,{6 ------
EPA RESPONSE: Comment noted. 

COMMENT 2: Paraphrase "We/I are concerned with the possibility of suspended sediments moving 
around and contaminating other areas of the waterway during the remediation". The Duwamish River 
Cleanup Coalition, the Muckleshoot Indian Tribe, 6)16) ., Seattle. 

EPA RESPONSE: EPA recognizes the possibility suspended sediment migration and will require 
aggressive monitoring before, during, and after construction, coupled with best management practices 
and cutting edge teclu1ologies to ensure minimal impact to sediments outside of the Jorgensen Forge 
boundaries. 

COMMENT 3: Paraphrase "Source control for the entire Duwamish and Green River must be 
completed to ensure that remedies downstream are not recontaminated." The Duwamish River Cleanup 
Coalition, the Muckleshoot Indian Ttibe, (6) (6) , Seattle. 

EPA RESPONSE: Source control for the Duwamish and Green River is being perfom1ed by the 
Washington State Department of Ecology as the lead agency. 

COMMENT 4: Paraphrase "The technologies to be used in the cleanup must be better identified and 
explained to the public in more detail to ensure it is the best available technology. This information 
should be part of the Engineering Evaluation/ Cost Analysis ("EE/CA")". The Duwamish River Cleanup 
Coalition, the Muckleshoot Indian Ttibe, 6)16) , Seattle. 

EPA RESPONSE: EPA agrees that more specificity regarding the technologies to be used will better 
facilitate public understanding. To that end, a new section was added to the EE/CA and a presentation 
by Jorgensen Forge and Boeing was provided to the stakeholders. 
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SPECIFIC COMMENTS 

COl\rlMENT 1 

"Hello, 

As an interested party studying the Duwamish River Cleanup from the perspective of a landscape 
architecture student, I hope to see the Jorgenson Forge cleanup have sttingent cleanup standards that 
have the smallest footprint possible. I think that the plan should incorporate options for locally dealing 
with contamination as much as possible, rather than sending it to another site in Central Washington, 
and think about future land uses while cleanup is beginning, to get the most out of taxpayer and 
responsible pa1iy dollars. Thank you for your time and consideration. 

Best, 

6){6 ,, 

EPA RESPONSE: Thank you for your comment. Due to the variety of contaminants present in the 
sediments to be dredged, including PCBs, local disposal is not an option. PCBs at these levels can only 
be placed in an approved landfill or incinerated. Incineration is not practicable since the nearest facility 
that can thennally treat PCBs is located in Utah. The treated materials would not be able to be reused at 
the Facility clue to physical limitations. EPA believes disposal in an approved landfill will result in an 
equally protective cleanup at a reduced cost. 

COMMENT2 

Email : 
Subject: Duwamish River Superfund Site: Jorgensen Forge 
6/29/2011 

Shawn Blocker 
US EPA Region 10 

I believe that the way that Seattle manages the places where our waters and shores meet is tied to our 
City's future, the health of its habitants and the long term strength of its economy -- and that clean water 
and a healthy enviro1m1ent will be the two most important factors in determining long term livability and 
economic stability for our area and our nation. 

The EPA's Jorgensen Forge Clean Up Alternative 4 appears to be the best alternative for achieving the 
goal of protecting life in the river and citizens fishing for food there -- I support it. 

Care should be taken to evaluate the Jorgensen site and all future sites a1:ouncl the Duwamish to ensure 
that the best possible available technology for sediment removal and related work is used in order to 

minimize health impacts on the surrounding community during clean-up. 
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Protecting the investment we are making in cleaning the Duwamish River is essential. Cooperation at all 
levels of government is needed here. Upriver pollution sources, continuing as they are, will likely 
damage the people's investment in clean-up. A system of reduction, control and monitoring of pollutants 
entering the lower Duwamish from upstream must be included in the River-wide clean-up plan iflong 
term success is our goal. 

Thank you for all your work on our behalf, 

(t>f(6 

Georgetown, Seattle 

EPA RESPONSE: Comment noted the Washington State Department of Ecology is the lead agency for 
source control. Coordination between EPA and other interested parties and govermnent entities will 
continue in the future . . 

COlVIMENT 3 

Paraphrase: "will there be air monitoring dming the construction and will there be a notice to ma1iners 
to ensure the safety of ship traffic during the _removal action?." 

EPA RESPONSE: The answer is "yes" to both. A full description of the air monito1ing program will be 
included in the NTCRA Work Plan (the next formal submittal by Jotge\1sen) to be issued in the winter of 
2011 or spring of2012 and will be available for public review. 

COMMENT 4 

"The JF EE/CA lacks an executive summary. Executive Summaries are recommended in EPA's Fact 
sheet entitled "Conducting Non-Time-Critical Removal Actions under CERCLA (EPA/540/F-94/009)" 
because they provide a general overview of the contents of the EE/CA and makes the EE/CA more 
accessible for the public to review. The public and Environmental Justice communities are put at a 
disadvantage in reviewing the Draft EE/CA because of the absence of an Executive Summary. 
DRCC/TAG requests that an Executive Summary be prepared for the final JF EE/CA, and that all other 
Lower Duwarnish vVaterway Early Action and riverwide cleanup documents include an Executive 
Summary." 

Duwamish River Cleanup Coalition 

EPA RESPONSE: Comment noted. Though executive summaiies are recommended, they are not 
required and were not part of the Statement of Work for this Order, and therefore will not be included in 
this instance. Extensive community involvement was perfom1ed prior to the issuance of the EE/CA, with 
EPA presenting summaries of the proposals to community groups in Georgetown and South Park. 

COMMENT S 
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"Institutional controls (ICs) are inadequately addressed in the EE/CA. Fishing advisories alone are not 
sufficient as institutional controls to protect human health during this early action. The Duwamish River 
fishing populations are environmental justice communities, comprised of tribal, low income/ homeless, 
and immigrant communities who rely on the river both for subsistence and maintaining fishing-related 
family and cultural traditions. The JF EE/CA needs to incorporate, at a minimum, ICs comparable to 
those being developed for the larger LDvV Superfund Site, as reflected in EP A's, DRCC/TAG's, and the 
Muckleshoot and Suquamish Tribe's co1mnents on LDvVG's Draft FS. EP A's IC Guidance document 
(November 2010) recommends that an Institutional Control Implementation and Assurance Plan 
(ICIAP) be developed as early as possible for both early action cleanups and site-wide cleanup plans. 
DRCC/T AG supports this recommendation and requests that an ICIAP be developed, with public 
review, for JF, as well as for T-11 7 and Boeing Plant 2." 

Duwamish River Cleanup Coalition 

EPA RESPONSE: EPA agrees that Fish advisories alone are not sufficient as the sole institutional 
control. Specific institutional controls will be contained in the NTCRA Work Plan which will be 
available for stakeholder review. An Institutional Control Implementation and Assurance Plan (ICIAP) 
was be prepared as part of the NTCRA vVork Plan. Future I C's may be applied as part of the larger 
LDW Superfund Site. 

COMMENT6 

"NPDES permits often exceed water quality standards (WQS); JF's NPDES permits are no exception. 
We are pleased to hear that JF has agreed to install technology onsite to assist with the attainment of 
WQS for the Superfund Site. JF's NPDES discharge permit should be revised immediately to reflect this 
new requirement". , 

Duwamish River Cleanup Coalition 

EPA RESPONSE: EPA understands that The Washington State Department of Ecology is cun-ently 
revising the pennit. 

COMMENT7 

"The remedial design should specify that the clean backfill will be "certified PCB-free," have metals 
concentrations less than or equal to natural background concentrations. The protectiveness of the 
selected con-ective action is largely clue to the clean backfill replacing the excavated sediments. This 
specification for the backfill is also important for detecting any recontamination of the sediments 
onsite." 

Duwamish River Cleanup Coalition 

EPA RESPONSE: As stated in the EE/CA, PCB concentrations in the backfill material will not exceed 
the natural background value of 0.002 paiis per million of PCBs. Metals concentrations will not exceed 

the risk based calculations contained in the Boeing Plant 2 Target Media Cleanup Level Technical 
Memorandum (Boeing 2010) or the natural background values, whichever is less restrictive. 
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COMMENT 8 

"Appropriate consideration should be given to the selection of a disposal facility for contaminated soil 
and dredge spoils to ensure that the contamination is not transferred from one community to another. 
Local options for disposal and treatment need to be considered and publicly reviewed in order to prevent 
or minimize the transference of contaminated materials to another location". 

Duwamish River Cleanup Coalition 

EPA RESPONSE: See response to specific comment #1. 
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